Optoelectronic links to be implemented in the new generation of radar and radio-over-fiber systems have to be highly linear over a large dynamic range. Indeed, due to the limited linearity of conventional integrated optics Mach-Zehnder modulators, the optical carrier has to be weakly modulated at microwave frequency fm in order to avoid any spurious signals at harmonic frequencies 2fm, 3fm,... The transmitted signal intensity is then composed of a low modulated part and a large d.c component. This last one is mainly responsible for the signal distortions occurring in high speed and low saturation level photodetectors. Thus, high performance optoelectronic links in future RF systems require selective optical carrier reduction of weakly modulated microwave signals. Dynamic carrier filtering has been demonstrated using stimulated Brillouin scattering [I] as non-linear effect in optical fibers permitting more than 40 dB modulation depth enhancement of optically carried microwave signals. We present here a solution for modulation depth enhancement using two wave mixing and beam coupling phenomena in an erbium doped fiber amplifier. Nonlinear two wave mixing in bulk amplifiers has been analyzed and demonstrated in several references [2] [3] [4] [5] [6] [7] [8] [9] for dynamic holography and phase conjugate laser cavities. Two wave mixing by gain saturation in fiber amplifiers has been also investigated [10] [11] [12] , including demonstration of a narrow bandpass filtering finction in [13] Modulator (MZM) for intensity modulation at microwave frequency fm 7 GHz.
This modulated signal is injected into Er3+PMF at z = L, travels through the Er3+lMF from z = L to z = 0 and finally passes OC from port 2 to port 3. Since these two coherent optical waves (pump and probe signal of same wavelength X -1.55 gm, same polarisation and of coherence length Lcoh > L) are injected at both ends of Er3+PMF, in reverse directions, they give rise to optical interferences into the fiber. This leads to a spatial and periodic modulation of the gain all along the fiber, by gain saturation. This dynamic photo-induced gain grating causes self-diffraction and coupling of the counter-propagating waves. In particular, the diffraction of the intense pump beam creates a back-propagating wave in the direction of the low intensity probe beam. In the gain media this back-propagating self-diffracted wave is i-shifted with respect to the probe wave. Consequently, the detected signal intensity at port 3 of OC (fig 1) is decreased. In this way, the photo-induced dynamic gain grating and related beam coupling allows selective reduction of the optical carrier of the probe beam. Moreover, in the signal spectrum, the side bands also receive laser gain and it also contributes to the increase of the modulation depth and may avoid the use of an optical post-amplification module.
The modelling of the gain grating including the interaction of the propagating pump and RF modulated probe waves will be presented. Amplitude coupled wave differential equations (1) and (2) I dAP = yoAp -y1As
(1 The calculation has been made under the assumptions that (i) the gain profile has a lorenztian shape, (ii) optical frequencies are close to the resonance frequency of the gain medium so that no index grating contribution is considered, (iii) optical powers do not saturate the gain so that the spatial gain grating has a purely sinusoidal shape. Pump and signal waves interactions have been studied as functions of the gain goL of the medium and of the optical powers of the two interfering beams. Results are presented in the following and are compared to measurements. 
